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An apparatus for aligning lubulan comprises a guide (217) 
and a socket ceniraiizer (230) wbidi ait mounted on opposite sides 
of a power long (202). In use. the power long (202) is lowered so 
that the socket oentraltzer (230) lies circumjacent die socket (215) 
of a lower kngdi of casing (220) and an upper length of casing 
(228) is loweied so that its pin (229) is brought into alignment with 
the socket (225) by'die guide (217). The power tong (202) is dien 
raised and the jaw asaemblies applied to grip the upper length of 
casing (228) whidi if Ihca reatad lo joew die pin (229) into the 
socket (225) and make up the Joinc to die lequiied torque. 




APPARATUS AND METHOD FOR ALTGHIWG TUBULARS 
This invention relates to an apparatus nd a m thod 
for aligning tubulars. 

. During the construction, maintenance and riepair o£ 
5 oil and gas wells it is necessary to connect a large 
number of tubulars, for example lengths of drill pip 
and casing. Conventionally the upper end of a tubular 
is provided with a threaded socket whilst the lower end 
is provided with a threaded pin which is slightly ta- 
10 pered. 

In practice it is very easy for the pin of one 
tubular to be incorrectly inserted into the socket of an 
adjacent tubular with the result that the threads oh one 
or both the pin and the socket can readily be damaged. 

15 Considerable skill is required to correctly align 

tubulars and historically this task has been undertaken 
by a highly experienced rig- hand called a "stabber". 

In order to facilitate correct alignment a device 
known as a "stabbing guide" is frequently used. One 

20 such stabbing guide comprises a plastic body member 
which can be mounted on the sockeit of a pipe held in 
slips. The plastic body member has a central passageway 
the upper part of which defines a funnel which leads 
into a lower passageway which. is concentric with the 

25 socket. In use, as the upper tubular is lowered, its 
pin enters the funnel of the stabbing guide and then 
travels down the lower passageway into the socket. The 
stabbing guide (which comprises two semi-circular pieo s 
hinged together -around the socket) is then removed and 

30 the tubulars are screwed together and tightened to the 
required torque either by a power tong or a tong assemb- 
ly comprising a power tong and a backup tong. 

In order to simplify the stabbing operation th 
present Invention provides an apparatus for aligning 

35 tubulars which apparatus comprises a guide mounted on 
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one of a power tong and a backup tong. 

In one embodiment said apparatus further comprises 
a socket centralizer mounted on said one of said power 
tong and said backup tong. 
5 Preferably, said one of said power tong and said 

backup tong is said power tong. 

In another embodiment, said^ apparatus comprises a 
power tong and a babkup tong, wherein said guide is 
mounted on said power tong and means are provided to 
10 maintain said power tong and said backup tong in a 
certain Juxtaposition during a stabbing operation. 

Preferably, said means comprises locating rods on 
one of said power tong and said backup tong and blocks 
shaped to receive at least the ends of said locating 
15 rods on the other of said- power tong and said backup 
tong. 

Advantageously, said backup tong is provided with 
at least two prismatic Jaw assemblies to locate said 
backup tong in fixed Juxtaposition with respect to a 
20 tubular being gripped. 

The present invention also provides methods for 
aligning tubulars as set out in Claims 7 and B hereto. 

"■*■*.*■ 

25 ' . 
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For a better understanding of the present invention 
reference will now be made, by way of xaropl , to the 
accompanying drawings. In which:- 

Figure la is a side elevation of a conventional 
5 tong assembly; 

Figure lb is a top plan view of the tong assembly 
shown in Fig, la; 

Figure 2a is a side elevation of a first embodiment 
of an apparatus in accordance with the present inven- 
10 tion; 

Figure 2b is a top plan view of the apparatus shown 
in Fig. 2a; 

Figure. 3a is a side view of the components of a 
guide forming part of the apparatus shown in. Figs. 2a 
15 and 2b; 

Figure 3b is a top plan view of the guide shown in 
Fig. 3a; 

Figure 3c iSta section on line IIIc-IIlc of Fig. 

3b; 

20 Figure 4 is a top plan view of the backup tong 

forming part of the apparatus sho%m in Figs. 2a and 2b 
with certain parts removed for clarity; 

Figure 5 is a side elevation of the apparatus shown 
in Figs, 2a and 2b in a first position; 
25 Figure 6 is a side elevation of the apparatus shown 

in Figs. 2a and 2b in a second position; 

Figure 7 l8 a side elevation of the apparatus shown 
in Figs. 2a and 2b in a third position; 

Figure 8 ie a side elevation of the apparatus shown 
30 in Figs. 2a and 2b in a fourth position; 

Figure 9 is a side elevation of the apparatus shown 
in Figs. 2a and 2b in a fifth position; 

Figure 10 is a side elevation of a second embodi- 
ment of an apparatus in accordance with the present 
35 invention; 
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Figure 11 is a side elevation of a third embodiment 
of an apparatus in accordance with the present inven- 
tion; and 

Figure 12 is a perspective view of a fourth 
5 embodiment of an apjparatus in accordance with the pre- 
sent invention. 

Referring to Figures la and lb of the drawings 
there is shown a conventional tong assembly which is 
generally identified by the reference numeral 1. 
10 The tong assembly 1 comprises a power tong 2 and a 

backup tong 3. 

The power tong 2 comprises a pair of gates 4, 5 
which are held together in the position shown by latch 
6. When the latch 6 is released the gates 4,5 can be 
15 swung open by admitting hydraulic fluid to piston and 
cylinder assemblies 7 and 8. The power tong 2 also 
contains a rotary 9 which is provided with four Jaw 
assemblies 10. The rotary 9 can be rotated by a hydrau- 
lic motor 11. 

20 The backup tong 3 is provided with two gates 12, 13 

which *are held together by latch 14 but which, when 
latch 14 is released can be swung to an open position. 

In use, a lower length of casing (not shown), the 
upper end of. which is provided with a socket, is gripped 

25 by slips* A stabbing guide is mounted on the socket and 
the pin of an upper length of casing is lowered into the 
stabbing guide. 

Once the pin is correctly located the stabbing 
guide is removed. The gates 4,5 of the power tong 2 and 

30 the gates 12, 13 of the backup tong 3 are then opened 
and the tong assembly 1 moved towards the casing until 
the lower length of casing lies within the backup tong 3 
and the upper length of casing lies within the power 
tong 2. The gates .4, 5, 12, 13 are then closed and 

35 latched. Jaw assemblies in the backup tong ar then 
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so as to guide th pin of an upper casing to the centre 
of the opening of th power tong 102. 

Referring now to Figure 4, the backup tong 103 Is 
provided with three prismatic jaw assemblies 119a, 119b 
5 and 119c which, when actuated, hold a lower length of 
casing 120 in a fixed position relative to the backup 
tong 103. 

As shown in Figure 5 the backup tong 3 la provided 
with three upwardly extending locating rods 121 which 

10 are each provided with a conical tip 122* Similar, the 
underside of the power tong 102 is provided with three 
blocks 123 each of which is provided with a recess 124 
shaped to receive the conical tip 122 of a respective 
locating rod 121. 

15 In use, the lower length of casing 120 is first 

isecured by slips on the rig floor in the usual manner. 
The gates 112 and 113 of the backup tong 103 are then 
opened and the tong assembly 101 moved into position 
with the backup tong 103 circumjacent the lower length 

20 of casing 120 and immediately below the socket 125 
thereof. 

The gates 112 and 113 are then closed by hydraulic 
piston and cylinder assemblies 126 and 127 and the latch 
114 closed. The prismatic jaw assembly 119a is fixed 

25 whilst prismatic jaw assemblies 119b and 119c are auto- 
matically advanced by a predetermined distance when the 
latch 114 is closed. This grips the lower length of 
casing firmly and also ensures that the backup tong 3 is 
in a fixed position relative to the lower length of 

30 casing 120. The position thusfar attained is shown in 
Fig. 5. 

At this time pneumatic lifting cylinder 115 is 
extended which lowers the backup tong 3. The conical 
tips 122 of the locating rods 121 enter the recesses 124 
35 of the blocks 123 and thus locate the power tong 2 with 
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respect to the backup tong 3 • This in turn locates the 
guide 117 with respect to the lower length of casing 120 
so that the centre of the guide 117 is coaxial with the 
axis of the lower length of casing 120. This position 
5 is shown in Fig, 6. 

At this time the upper length of casing 128 is 
lowered into the proximity of the guide 117* As 8ho«m 
in Fig. 7 the lower end of the upper length of caslngf 
128 is provided with a pin 129 which is tapered. 

10 As the upper length of casing 128 is further low- 

ered the pin 129 enters the guide 117 and is centred 
thereby. It then passes downwardly until it enters the 
socket 125 as shown in Fig. 8. 

The power tong 162 is then raised so that the 

15 blocks 123 are well clear of the locating rods 121. At 
this point the Jaw assemblies in the power tong 102 are 
applied to the upper length of casing 128 and the hy- 
draulic motor 111 actuated to rotate the rotary and 
screw the pin 129 into the socket 125. During the 

20 procedure the power tong 102 moves towards the backup 
tong 103. However, even when the Joint le tightened to 
the required torque the blocks 123 still lie a short 
distance above the conical tips 122 of the locating rods 
121. 

25 At this stage the Jaw assemblies of both the power 

tong 102 and the backup tong 103 are relaxed, the gates 
104, 105, 112 and 113 opened and the tong assembly 101 
retracted in preparation for the casing being lowered. 
It will be noted that one component 118 of the guide 117 

30 is mounted on each of the gates 104, 105 and accordingly 
the guide 117 opens and closes with the gates 104, 105. 

For certain applications a backup tong is not 
required, for example where the power tong can conveni- 
ently be restrained by a chain attached to the drilling 

35 tow r. 
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Flgur 10 shows an apparatus in iaccordance with the 
pres nt invention which is generally identified by the 
reference numeral 200 • 

The apparatus 200 comprises a power tong 202 which 
5 is generally similar to the power tong 2. The basic 
construction of the power tong 202 is similar to the 
power tong 2 and parts having similar functions have 
been identified by the same reference numeral in the 
"200" series. 

10 The main differences are that the apparatus 200 

does not include a backup tong and that it is provided 
with a guide 217 and a socket centraliser 230. 

In use, the lower length of casing 220 is first 
secured by slips (not shown) with the socket 225 facing 

15 upwardly close to the slips. 

The power tong 202 is then lowered onto the socket 
225 so that the socket 225 enters the socket centraliser 
230 and aligns the socket centraliser 230, the socket 
225 and the guide 217 • 

20 The upper length- of casing 228 is then lowered so 

that its pin 229 enters the guide 217, is centred there- 
by and enters the socket 225. At this point power tong 
202 is raised. Its Jaw assemblies are then advanced to 
grip the upper length of casing 228 which is then rota* 

25 ted to screw the pin 229 into the socket 225. 

Once the Joint is tightened to the required torque 
the gates 204, 205 are opened and the power tong 202 
withdrawn. 

30 * * * 

The embodiment shown in Fig. 11 is generally sirai-- 
lar to that shown in Fig. 10 except that the apparatus 
300 also includes a backup tong 303. 
35 Since the upper length of casing 328 and the lower 
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length of casing 320 are being aligned by the guide 317 
and the socket centraliser 330 no special arrangements 
need be made for aligning the power tong 302 and the 
backup tbng 303. 
5 The procedure for connecting the upper length of 

casing 328 to the lower length of casing 320 Is as 
follows. 

Firstly, the lower length of casing 320 is secured 
in slip (not shown). 
10 The gates 312/ 313 of the backup tong are then 

opened and the apparatus 300 manoeuvred so that the 
lower length of casing 320 is disposed within the backup 
tong 303. 

The power tong 302 is then lowered until the socket 

15 325 on the lower length of casing 320 is received within 
the socket centraliser 330. , 

The upper length of casing 328 is then lowered 
until the pin 329 passes through guide 317 and enters 
the socket 328* Only at this stage are gates 312, 313 

20 closed and the Jaw assemblies of the backup tong 303 
activated to grip the lower length of casing 320. . 

The power tong 302 is then raised and its Jaw 
assemblies activated to grip the upper length of casing 
328 which is then rotated to cause the pin 329 to enter 

25 the socket 325 and the Joint to be tightened to the 
desired torque. 

The Jaw assemblies are then relaxed and the gates 
304, 305, 312, 313 of the power tong 302 and the backup 
tong 303 opened prior to retracting the apparatus 300. 

30 Various modifications to the embodiments described 

are envisaged, for example, if desired, the guide and 
the socket centraliser- could be mounted on the backup 
tong 303 rather than the power tong 302. Alternatively, 
the guld could be mount d on the backup tong without a 

35 socket centraliser. Such an arrangement is shown in 
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Fig. 12. 

" * * '* 

5 The embodiment shown in Fig. 12 is generally simi- 

lar to that shown in Fig. la and lb and parts of the 
tong assembly 401 similar to the tong assembly 1 have 
been identified by similar reference numerals in the 
"400" series. 

10 The main difference is that the top of the backup 

tong 403 is provided with a guide 417. 

In use, the lower length of casing 420 Is first 
secured by stops 431 on the rig floor In the usual 
manner. The gates 412 and 413 of the backup tong 403 are 

15 then opened* Since two of the four components 418 of the 
guide 417 are mounted on the gates 412 and 413 the guide 
417 opens with the gates 412 and 413 so that the lower 
length of casing 420 can enter the backup tong 403 when 
the carriage 432 which supports the apparatus 400 is 

20 advanced towards the casing 420 on rails 433* 

When the lower length of casing 420 is fully within 
the backup tong 403 the gates 412 and 413 are closed. 
The components 418 of the guide 417 have a stepped 
interior (not visible in Figure 12) so that the lower 

25 part of each component 418 touches the socket on the top 
of the lower length of casing 420 whilst the upper part 
of the interior of each component 418 tapers Inwardly to 
form a funnel. Once the lower length of casing 420 has 
been gripped the upper length of casing 428 is lowered 

30 through the power tong 402 towards the lower length of 
casing 420. The guide 417 guides the pin on the bottom 
of the upper length of casing 428 into the socket. The 
power tong 402 is disposed a small distance above the 
guide 417. Once the pin of the upper length of casing 

35 428 has entered the socket on the lower length of casing 
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the Jaws of the power tong 402 are applied to the upper 
length of casing 428 which Is rotated until the Joint 
reaches the desired torque. Thereafter, gates 404, 405, 
412, 413 are opened and the assembly 400 rietracted on 
5 the carriage 432. 
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ABSTRACT 

Appar tus and Method for Aligning Tiibulars 
An apparatus for aligning tubulars comprises a 
guide (217) and a socket centralizer (230) which are 
5 mounted on opposite sides of a power tong (202), In 
iise, the power tong (202) is lowered so that the socket 
centralizer (230) lies circumjacent the socket (215) of 
a lower length of casing (220) and an upper length of 
casing (228) is lowered so that its pin (229) is brought 
10 into alignment with the socket (225) by the guide (217). 
The power tong (202) is then raised and the jaw assen- 
blies applied to grip the upper length of casing (228) 
which is then rotated to screw the pin (229) into the 
socket (225) and make up the Joint to the required 
15 torque. 

(Fig. 10) 

20 



25 



30 



35 



PCT/GB9SAK)282 




FIG. 2a 




112 



107 FIG. 2b 



# 3m 




FlOA 




em 




FI0.8 



•115 



10/12 



FIG. 10 




220 



11/12 




Mm 




INTERNATIONAL SEARCH REPORT 



lnt«, . anal Application No 

PCT/GB 98/00282 



A. CLASSIFICATION OF SUBJECT MATTED . 

IPC 6 E2IBI9/I6 






Accora»>g le int»maiK>nai Pat*ni Ctassif cation (IPC) or 10 Doih nanonal dmniicailen 


and IPC 




B. FIELDS SEAACHEO 


Minimum oocumwiation WArcfwd icia>Mtc«ion tyiwm loiowd Oycf tXicaiion tymbotel 

IPC 6 E21B 


DocumeniMion scarcrMd oih«r than mtfmHjmaocumwiiaiion 10 ma •xt«nl that sucn doeumaras are indudM m tna iiaMa MCfCtiM 


Elaoronic da 


ta Msa consunaa dunng tha niamationai saarcn inama ol data t>a»a i 


ind. wtiora practical, soaich larma uaaa) 




C. DOCUMENTS CONSIOCRED TO BE RELEVAHT 


Cai«9ory - 


Ciuiion ot documani. wah ndicauon wnara apprapnala. of ma raiavani paasagaa 


Haiavani id cMsn Mo. 


X 

. Y 


US 3 881 375 A (KELLY ROBERT R) 6 May 1975 
see column 1, line 11 - Une 22: figures 
1.2 


1.3.4 
2,6 


Y 


US 4 599 778 A (OREYFUSS WILFRIED 

15 July 1986 

see abstract; figures 


ET AL) 


2 


X 
Y 


US 3 635 105 A (OICKMANN JOHN L ET AL) 18 

January 1972 

see column 3, line 65 - column 4. line 7; 
figures 3-5 


1.3 
6 


X 


US 3 589 742 A (FLICK HOWARD S) 29 June 
1971 

see column 1, line 5 - line 11; figures 
. 3.6 

see column 3, line 6 - line 20; figure 3 


1.3 


1 y 1 . Funhaf OQCianafta AK trai#d in iht cofwnuaiion ol dpi C- 


]X 1 Paiani tanviy mamboia or* Mod 


InannaK. 


' Sp«oat c«ia9onaa oi dad oocumania : 

T iatardocumafitpubMlMCiAll«rlhaM«nwtioruiltitng<MM 
or pnonty oaia And not m corn be! wth ttw appiiCAbon bul 
-V documMd^ftiing Iha ganaru e««d lo undAf«iAnd lha pnncipia or maofy w«ailvin9 
conaioarad to ba Of pAdtcuiar rawvanca . jnvaniion *^ ^ ' ' ^ 
" ptMMma on or aR«r iria MiamalMful ^- oocumom ol pAiifciAv raiavanea: tha daimad invantton 
tibngdaia c«nn« d« oonsidarad iwvoi Of cannoi ba eonaioarad 10 
V documani wn«h may throw douen on pnonty daimtai or nvoiva an invar«iv« atop wnon tha dommam « ukon aiona 
wftidi 9 ortoo 10 oaiAMian iha ptAfcaiwrioata of anoihar ^. ^cumoni ol paniculAr ratavanca: tha ctaimad invontnn 
cMtton or oihar apocial raaMMi (as apac«»d) cannot t>a conaidafod lo irwoiva an mntiva nop whan itw 
*0* documan ratomng to an oral ttaetoain. uaa. aiMMiOA or Oocumani la corrt»iad wrilh ona or mora otnar atitft OOCu- 
ottm maans manta. such eorreihation bmng obvious 10 a poison SUM 
■P' (Joci*n»ri puc>)i«r>oo prw 10 ir* «iiamational hbng data but »n tha art 

kataf than ina pnonty daio aaimad "4' oacumam mant^ar o< tha aama p«t*m (amiy 


Daio O f Iha 


aoitai ooinptoinn oi inamiamaUonai soarcn 


Oaio ol mating fM tha intomational wi 


lafChrapoit 


8 May 1998 


15/05/1998 




Nanta and 


ma*ng aodrass of tna ISA 

Eurooaan Patani Otiica. P.B. S8l6 Paianiuan 2 
NL • 2200 MV Riiswqli 
Tai. |*31.70) 340-2040. T«. 31 65i aoo m. 
f^ax: (♦ai-rO) 340-3016 


Authoiisad offlcor 

Wei and, T 



Fam PCTASAdio isaeend Msaii iMv i«92) 



page 1 of 2 



CmaWATIONAL SEARCH REPORT 

Motmaiion on p«t«ni tvmty mwnMrm 



tmm <iai App4ic3iion No 

PCT/GB 98/00282 



Patent oocufMnt 




Pubiicauon 


Patent famiiv 


Puoiicatmn 


cit^d in searcri report 




date 




member<«» 


date 


US 3881375 


A 


06-05-1975 


AT 


333685 B 


10-12-1976 






A T 

AT 


326592 6 


29-12-1975 






CA 


984374 A 


24-02-1976 






CA 


984910 A 


02-03-1976 






Ut 


2357603 A 


20-06-1974 








2327386 A 


06-05-1977 






Go 


1416245 A 


03-12-1975 






ifi 

Jr 


49089604 A 


27-08-1974 






NL 


7316566 A 


14-06-1974 






US 


388Z377 A 


06-05*1975 


US 4599778 


A 


15-07-1986 


DE 


331S7S2 A 


08-11-1984 






DE 


3331867 A 


21-03-1985 






EP 


0124117 A 


07-^11-1984 






CA 


1266963 A 


27-03-1990 






JP 


1746671 C 


25-03-1993 






JP 


4034038 6 


04-06-1992 






JP 


60060391 A 


06-04-1985 


US 363SI0S 


A 


18-01-1972 


AT 


291667 A 


15-07-1971 






DE 


1783026 A 


29-11-1973 






FR 


1589329 A 


23-03-1970 






GB 


1226856 A 


31-03-1971 






GB 


1226859 A 


31-03-1971 






GB 


1226860 A 


31-03-1971 






US 


3483774 A 


16-12-1969 



US 3589742 


A 


29-06-1971 


AT 


300696 A 


15-07-1972 








DE 


2040241 A 


25-02-1971 








FR 


2059040 A 


28-05-1971 








GB 


1301560 A 


29-12-1972 








NL 


7012243 A 


23-02-1971 



DE 


1245288 


B 




NONE 


US 


3576062 


A 


27-04-1971 


NONE 



US 4213237 A 22-07-1980 NONE 

DE 3537471 C 08-01-1987 NONE 



